Introduction
============

The use of the peripherally inserted central venous catheters (PICC) for intravenous nutrition [@b1] and intravenous therapy developed a new era for vascular access science. Since the PICC\'s debut in the 1970s its popularity has increased exponentially. This is attributed primarily to perceived safety, ease of insertion, and increased dwell time when compared to other central venous access devices [@b2]. PICCs are, however, not without complication, and the relatively high rate of PICC-associated thrombus is recognized [@b3],[@b4].

Case History
============

A 40-year-old male with a diagnosis of metastatic cholangiocarcinoma (malignancy of the bile ducts) presented to a busy metropolitan ED. He had been receiving intravenous chemotherapy for several weeks, through a 5Fr double lumen power injectable PICC inserted into his right basilic vein. He presented with right arm swelling, discomfort, and discoloration (Fig.[1](#fig01){ref-type="fig"}).

![Right sided PICC and associated plethoric swollen arm suggesting upper limb deep venous thrombosis.](ccr30003-0170-f1){#fig01}

Bedside ultrasound in the emergency department rapidly confirmed our clinical suspicion, and displayed an acute, completely occlusive PICC-associated thrombus, involving the basilic, axillary, and subclavian veins (Fig.[5](#fig05){ref-type="fig"}). There was no internal jugular or brachiocephalic vein involvement.

![This image shows the position of the PICC and where thrombus was demonstrated with ultrasound, throughout the basilic, axillary and subclavian veins.](ccr30003-0170-f2){#fig02}

![Dual images (original left; legend right). This image shows the occlusive subclavian vein thrombus (dark red) ending as it meets the right internal jugular vein to form the right brachiocephalic vein (blue).](ccr30003-0170-f3){#fig03}

![Dual images (original left; legend right). A transverse view of the axillary vein with PICC in place, surrounded by echogenic thrombus that is distending the vein (dark red). The axillary artery (red) and cephalic vein (blue) are also seen.](ccr30003-0170-f4){#fig04}

![Dual images (original left; legend right). A longitudinal view of the axillary vein containing the PICC. The line is surrounded by echogenic thrombus (red). \[Correction added on 3 February 2015, after first online publication: Figures 5 and 6 captions were interchanged\]](ccr30003-0170-f5){#fig05}

Outcome
=======

The patient was commenced on therapeutic anticoagulation (subcutaneous enoxaparin twice daily). The PICC was not removed as the patient required intravenous therapy. His symptoms settled entirely within 5 days. We had the opportunity to review the patient 6 weeks postdiagnosis of his PICC-associated deep vein thrombosis (DVT) and repeated the ultrasound examination. This demonstrated complete resolution of the basilic, axillary, and subclavian thrombus, and confirmed patency of these previously occluded vessels (Fig.[7](#fig07){ref-type="fig"}).

![Dual images (original left; legend right). A transverse view of the axillary vein with PICC in place (dark red). The vein is no longer distended, and the blood flowing freely around the PICC is anechoic. The axillary artery (red) and cephalic vein (blue) are again seen, the cephalic vein is no longer distended. \[Correction added on 3 February 2015, after first online publication: Figures 5 and 6 captions were interchanged\]](ccr30003-0170-f6){#fig06}

![Dual images (original left; legend right). A longitudinal view of the axillary vein containing the PICC. Resolution of the thrombus has occurred with blood now flowing freely around the PICC (blue).](ccr30003-0170-f7){#fig07}

Discussion
==========

The vascular access device choice selected for treatment of metastatic cholangicarcinoma was a 5Fr power injectable PICC. This was to facilitate administration of palliative chemotherapy and potential intravenous medication and to avoid the trauma of repeated venipuncture for blood sampling. The risk factors for intravascular thrombus formation in this case include all of Virchow\'s triad -- endothelial injury, hemodynamic flow changes, particularly stasis and hypercoagulability [@b5]. This patient had local vessel trauma from the PICC insertion procedure, the PICC line itself alters flow dynamics within the vessel and for this reason the smallest catheter size is suggested [@b6]. Furthermore, the PICC may act as a nidus for thrombus formation. Finally, malignancy frequently creates a hypercoagulable state.

Conclusion
==========

Our case graphically demonstrates the utility of bedside ultrasound in the diagnosis of PICC-associated thrombus. Once the diagnosis is made, the PICC does not need to be removed, and resolution of thrombus with therapeutic anticoagulation is usual [@b7]. Therefore, repeated venipuncture and vascular access procedures are minimized maintaining vessel health and integrity as well as reducing a cost for the healthcare provider.

Chopra and colleagues recently published a systematic review and meta-analysis on risk of venous thromboembolism associated with PICCs. They found increased DVT rate with PICCs in comparison to central venous catheters. It identified patients with a critical illness or malignancy to have the highest risk for catheter associated DVT [@b4]. Consideration of the risks, benefits and patient preference should take precedent before deciding on a PICC.
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**Video S1.** The case is briefly discussed and the ultrasound features of PICC associated venous thrombus are demonstrated with ultrasound video loops.
